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Introduction 
CHAPTER-1 
COMMUNICATION AND INFORMATION 
TECHNOLOGY 
1.0 Introduction 
Communication is the process of transmitting the idea 
generated by the human mind, following an event or fact. It is an 
essential component, as, without proper communication, 
information can not reach its defined destination. 
The term Communication is derived from Latin word 
"Communis" that means give and take or mutual sharing. 
Communication is the master key to development. It is as old 
as civilization itself. The modern age of science and technology is 
largely sustained by communication. The modern communication 
system today has affected millions of people scattered all over the 
world and through various media of communication every waking 
hour of everyday modern man is entertained, informed, urged to 
act this or that way. 
1.1 Definitions 
There are several definitions of communication may be 
defined as: 
John Dewey- expresses that, 'communication' is a process of 
sharing experience till it becomes a common possession. It 
modifies the disposition of both the parties who partake in it'. 
In the words of Fausti and Edward, communication may be 
defined as 'It is an ongoing process. Ideas originate in an 
individual's cognitive framework, they are coded and sent through 
some channel or channels; the messages are received and 
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decoded by another person who responds according to his own 
cognitive framework'. 
Shannon and Weaver^ explains, 'The word communication 
can be used in a broad sense to include all the procedures by 
which one mind may affect another. This of-course, involves not 
only written and oral speech, but also music, the pictorial arts, the 
theatre, the ballet, and in fact all human behaviour'. 
Eldridge tries to describe communication, as when social 
interaction involves the transmission of meanings through the use 
of symbols, is known as communication. 
Berelson and Gary has to say communication: the 
transmission of information, ideas, emotions, skills, etc. 
Barnard^ has defined communication as "the foundation of 
co-operative group activity" 
1.2 Nature of Communication 
Communication means different things to different people. To 
Geographers, it means roads, railways and airways. Doctors 
understand it in the context of communicable diseases. To 
Administrators, communication means circulars and 
correspondences. Industrialists study the means of communication 
as communicating correct instructions to their workers. But 
generally message emerging from a source processed through a 
channel to reach its destination may be called communication. 
1.3 Objectives of Communication 
The objectives of communication are to transmit the right 
information, at the right time to the right person, to get the 
' SHANNON (C) and WEAVER (W). Mathematical theory of communication. 1949. Urban University 
of Illinois Press, New York. 
" BARNARD. The state of communication research. Public opinion quarterly. 23; 1-5. 
Introduction 
message accepted, understood and acted upon. It is absolutely 
necessary for all our daily activities and transactions from dawn to 
dusk. It has a social aspect in helping the growth of social system, 
by keeping people together as a well-knit group with understanding 
and cooperation. 
1.4 Objectives of communication are: 
1. Education (to inform) 
2. Propagation (To persuade) 
3. Entertaining (To give delight/joy) 
1.5 Communication Process 
The communication process is the method by which the 
sender transfers information to receiver. It consists of the following 
steps 
Message/media: The first step is to develop this idea, thought or 
message to be communicated. It is the subject matter of 
communication and may in the form of opinion, feelings, views etc. 
Encoding: Encoding takes place when the sender translates the 
information into a series of symbols, usually in the form of words or 
gestures. 
Channel: The channel is the method of transmission from one 
person to another. It is often separable from the message. The 
channel may be paper, air, electronic devices, etc. for 
communication to be effective and efficient, the channel must be 
appropriate to the message. The factors decide the suitable 
channel as 
(1) Nature of message 
(2) Number of Receiver 
(3) Cost and time 
(4) Feedback required 
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a) Decoding: Decoding is the process by which the receiver 
interprets the message and translates it into meaningful 
information. 
b) Receiver: Receiver is the person vi/ho perceives the 
message. 
c) Noise: Noise is the factor that disturbs, confuses or 
otherwise interferes with communication. It may be internal 
i.e., when the receiver is not paying attention or external, 
i.e. when the message is distorted by other sounds in the 
environment. 
d) Feedback: It is a process by which reaction to the 
senders communication is expressed. The greater the 
feedback, the more effective is the communication system 
the physical and mental conditions like health, mood, 
attitude and ego involvement influence the understanding 
or reception of the message. The receiver helps the 
communicators by his reaction to the message, which is 
called feedback. 
Fig. 1(a) Communication Process 
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1.6 Models of Communication 
It is true that communication is as old as human being but 
systematic studies began on it in later half of the 20'^ century. 
Numerous models of communication were developed during this 
period. 
A Model is an abstract representation of reality. A good model 
comes as close to reality as possible and it discusses and explains 
the reality as possible, but model is not a reality, it only represents 
the reality of communication for better understanding of 
communication process. 
Since communication is a transmission process, the 
mechanistic interpretation is rather a convenient way of viewing a 
relationship among the various variables of human communication 
and of explaining how communication flow from one stage to next 
and so on. 
Model are based on assumptions that theorists make as to 
how communication function and what effect it has upon individual 
and society. In communication model, emphasis is made on who 
(Sender), says what (message), in which channel (medium) to 
whom (receiver) and with effect. 
Fig. 1(b) Shannon & Weaver's model (1949) or Telephonic model 
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In this model communication is an information sources that 
creates a message, he transmits by an electronic device 
(telephone, speaker) through the air a channel with noise 
interference (such as telephone wire and sound waves) to the 
hearing mechanism of the Person. He is communication with acting 
as a receiver (telephone receiver) which recreates the message so, 
that another person. This model is important as it introduces the 
concept of noise, noise in this model refers to disturbance in the 
channel that may interface in the signal transmitted and produce 
difference signals. 
Theodore M. Newcomb's Model (1953) 
This model takes the shape of a triangle and its main 
significance is that is tries to do the role of communication in a 
society or social relationship. According to it, communication 
maintains equilibrium within the social systems and works. 
According to it, communication maintains equilibrium within the 
social systems and works. 
A and B may be individuals or a management, union X is a 
part of social environment ABX is a system, which means that its 
internal relations are interdependent. 
Fig. 1(c) Theodore M. Newcombs Model (1953) 
X (Social environment) 
A B 
(Sender) (Receiver) 
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Charles E. Osgood's Model (1954) 
Osgood emphasized the point that each participant in the 
communication process sends as well as receive messages and as 
such encodes, decodes and interprets message. According to him, 
communication is a dynamic process in which there is an 
interacting relationship between the source and the receiver where 
a person may be a source one moment a receiver the next and 
again a source the following moment. 
Fig. 1(d) Charles E. Osgood's Model (1954) 
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George Gerbuners' Model (1956) 
George Gerbuner attempts to produce a general purpose 
model of communication in which the communication is seen as a 
transmission message- The model consisting of two alternative 
dimensions the perceptual dimension and control dimension. 
In this model the communication process can be explained 
in three stages 
(i) First stage referred to as the horizontal dimension. It starts 
within event E (External reality) as perceived by M (human 
being directly or through a machine such as camera, mike 
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etc.) and selects E according to his perception of tiie 
event. 
Fig. 1(e) George 'Gerbuners' Model 
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(ii) The vertical dimension whatever M has perceived it is then 
converted into a signal about SE. This is called message. 
It is important to select the appropriate 'means'- the 
medium channel of communication so who makes the 
selection and whose picture of the world is transmitted as 
SE is obviously of prime importance. 
(iii) This stage is again horizontal and M2 brings to SE a set of 
needs and concepts derived from culture and subculture 
and if he can relate SE to them, we can say that he finds 
meaning in the message. This can be realized only by 
interaction or negotiation between M2 and SE, the resulting 
meaning is SE. 
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Bruce H. Westly and M.S. Maclean's Model (1957) 
This model is an extension of New Comb's model and 
specifically adopted for the mass media, It is based on the 
assumptions that messages in communication pass through 
different checkpoints called gatekeepers before they are actually 
received by the audience. The model describes the role on which 
message is to be transmitted and how their contents are to be 
modified. 
Fig.1(f) Bruce H. Westly and M.S. Maclean's Model (1957) 
Wilber Schramms' Model (1971) 
Wilber Schramm, a leading communication expert has 
provided an overview of the elements and processes of 
communication to explain how these work in practical life in all 
forms of communication with ourselves, with one person or a group 
of person or with a mass audience. 
In this model, Schramm has stressed the importance of 
feedback and noise, which are considered essential elements of 
communication process. The feedback refers to the response that 
the receiver makes to a source's communication. This model has 
its described conversation between two people where one is 
constantly communicating back to other. 
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Fig. 1(g) Wilber Schramms' Model (1971) 
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1.7 Modes of Communication 
1) Simplex Mode 
In this mode of communication information can be transferred 
in one direction only i.e. receiver and can always receive the 
information, but cannot send the information. Examples are Radio, 
Television. 
2) Ha l f -Duplex Mode 
In this mode of communication information can be transferred 
in both the direction i.e. both the ends can receive the information 
as well as send the information but not at the same time. That 
means if one end Is receiving the information it can not send 
information while receiving and vice versa. 
Examples are - Wireless, Walky - Talky etc. 
3) Full Duplex Mode 
In this mode of communication information can be transferred 
in both the direction i.e. both the ends can receive as well as send 
the information it can send information while receiving and vice 
versa. Examples are telephones, Interactive chatting devices etc. 
10 
Introduction 
1.8 Modern Techniques of Communication 
Modern media transit signals instantly from one source to any 
destination in the whole globe by modern electronic technology. 
These modern techniques are based upon a principle known as 
"PRINCIPLE OF 5A'S" i.e. "any one can transfer any information at 
any time at any place to anyone". 
Modern tools of communication are 
i) Telex 
ii) Fax 
iij) Telephone Answering Machine 
iv) Tele-Conferencing 
v) Cellular Phones 
vi) Computers 
vii) Internet 
viii) E-mail 
ix) Net-Telephony 
x) Cable Internet TV/Digital subscriber line 
xi) News Groups 
i) Telex 
Telex is the name given by post office people to a Tele-
printer whereby written messages can be communicated. The tele-
printer consists of two devices: a) Keyboard transmitter, (b) 
Receiver for transmitting the coded signals and printing the 
messages. When a message is to be sent, the typist process a 
button, waits for the dial tone, dials the number desired and if the 
number is contacted types the message. This is one of the quickest 
and most accurate method of transmitting written communication 
11 
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with the advantage of telephone. Telex message are composed like 
telegram but must be complete and clear. 
ii) Fax (Facsimile) 
Sending messages by Fax is becoming popular due to its 
speed and versatility. Fax transmits and receives any kind of visual 
material such as text, photographs, diagrams, graphs etc. with the 
help of fax machine and a telephone line. In Fax the documents to 
be sent is inserted in the machine and the receiver's fax number is 
dialed, as soon as the start button is pressed the copy of the 
document is received in the same written format at the receivers 
fax end. 
Ill) Telephone Answering Machine 
Some times telephone messages arrive when there is no one 
personally present to attend to them. In such a case, a telephone 
answering machine can prove to be very useful, whenever the 
telephone bell rings, the machine reproduces a pre-recorded 
message. Most of the railway and airline enquiry offices transmit 
pre-recorded messages in response to enquiry made to them. 
iv) Tele-Conferencing 
Tele-conferencing allows people to meet and work 
collaboratively without having to be together in one room. It is also 
called "phone meeting". It does not need any special equipment 
other than the ordinary telephone. It is widely sprayed, accepted, 
easy to use, easily available, easy to participate and it takes onlya 
few minutes to setup a conference call at little cost. 
v) Video-Conferencing 
Video conferencing allows people at different locations to 
see and hear each other in a fully interactive and almost like a 
12 
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face-to-face meeting at the same time. Depending on the level of 
technology used, it may connect two locations or it may broadcast 
video to connect many sites interactively. The basic components of 
video conferencing are monitor, video camera microphone, 
speaker, codec (compressor /De-compressor) and network 
services to connect, locations. 
vi) Cellular Phones 
Cellular or mobile phones operate through airwaves and 
provides connectivity up-to a geographic area without sticking to a 
particular location. The coverage range (mobile service area) 
depends upon the level of the network and technology used by the 
cellular service provider company. The mobile phone instruments 
have facilities of storage of number, record of missed calls, can 
receive text messages (sms), picture messages (mms) and auto 
answer facilities at low cost. Cellular phones are based upon the 
principle "HIGH TECH-HIGH TOUCH". 
VII) Computers 
Computers are information processing machines to aid 
decision making of human beings. Besides carrying out calculation 
and decision making at faster speed, it can perform other functions 
such as translating text, adding, deleting words to text, transferring 
data, book keeping and controlling a process. The speed and 
storage capacity is increasing day-by-day of a computer. The 
computer is emerging as single multi task equipment for all kinds of 
transmission. In all we can say it is only because of computer 
technology there is revolution in the communication area, 
viii) Internet 
The Internet is a world wide connection of computer 
networks. All internet transactions takes place between server and 
13 
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client computers. The internet is a public place and it is managed 
and controlled by the Internet users only, called as ISOc. Internet is 
used for various purposes i.e., to communicate with other people to 
get information and to connect to other computer systems. The 
users of Internet are a varied lot ranging from researchers to 
youngsters for entertainment. 
ix) E-mail 
Electronic mail is the most common, popular, low cost, 
effective and quick method of communication via electronic 
telecommunication links. Using e-mail a user can send text, 
pictures, sound, program files and animated movies. In e-mail, 
messages are keyed into a computer and send it to receiver e-mail 
account at E-mail server site and whenever receiver wants to 
retrieve it he/she can by opening his/her e-mail account. 
x) Mailing Lists 
It is tool of sending e-mail to a group of persons with the help 
of software called "DISPATCHER" whenever a person sends an e-
mail, first of all it transfers to the dispatcher, than the dispatcher 
automatically transfers that e-mail message to all the members of 
the mailing list. It is a fast, easy to use, convenient way of 
communication between groups of people to exchange same 
information among them. 
xi) Chatting 
Chatting is truly a real time communication medium between 
two or more user's simultaneously via computers once a chat has 
been initiated, either user can enter text by typing on the keyboard 
or the entered text will appear on the other users monitor who are 
involved in chatting. Many sites on the internet offer chat sessions 
on particular topics at a certain time free of cost. Users can share 
14 
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ideas with people all around the world simultaneously online. 
Internet Relay Chat (IRC) is a multi-user program used for chatting 
developed by Jarkko Oikarinen in 1988. 
Types of chat 
1. Text based 
2. Text and Graphical symbol based 
3. Interactive chat through web cameras 
xii) Net-Telephony 
Net Telephony involves using a computer and an internet 
connection to make or receive phone calls. To make a telephone 
call over the Internet, a computer and software is required which 
can convert sound into digital codes. Typically, the call starts from 
a computer, which converts the sound into digital codes, the which 
are than spilt into packets. These packet are than transmitted over 
the internet to the Internet Telephone Service Provider [ITSP] at 
the destination and converted to sound i.e. a routine telephone call 
bypassed it on the local telephone network. Its cost is less when 
distance is more [ISD, STD], but for better quality it requires better 
bandwidth. 
xiii) Cable Internet TV/Digital Subscriber Line 
The new regulatory environment brought by the Tele-
communication Act of 1996 offers new opportunity for 
communication. One among them is cable internet TV/Digital 
Subscriber line (DSL). DSL offers high speed internet access 
through local cable TV links. It is an end to end technology which 
doesn't requires any conversion from analog to digital vice versa 
that means fast access speed at low cost. 
15 
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xiv) News Groups 
News groups is a public medium of communication through 
internet. When one sends a message to a news group, the 
message is available to anyone who wants to look at it, as if you 
have pasted on Articles on a public bulletin board. You will never 
know who reads your article. The internet based news groups is 
called Usenet or Net News Newsgroups are organized by topics 
and readers can interact with the author by e-mail or chatting. 
Conclusion 
Lastly we can conclude that communication plays a vital role 
in the present day information society. With the advancement in 
science and technology the nature of communication is now appear 
to be more interactive; its gaining more importance as different 
techniques like Tele conferencing, videoconference etc. are used 
to communicate with the people around the world. In short 
communication technologies are media that enable transmission of 
data or signals between minds information systems whose intent is 
to communicate. 
16 
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CoOaBorative Search 
CHAPTER-2 
COLLABORATIVE RESEARCH 
2.0 Introduction 
Interaction among scientists has for long been the essence of 
scientific practice. Most phases of the research process are associated 
with a fairly large amount of communication activities: scientists talking 
to each other, writing and reading papers and letters. But scientists do 
not only communicate research results and information to each other, 
they also co-produce and co-report research results - in short they 
both communicate and collaborate. 
Collaboration is an intense form of interaction that allows for 
effective communication as well as the sharing of competence and 
other resources. Looking at the dramatic increase of co-authored 
articles between individual scientists as well as among research 
institutions, one is inclined to assume that collaboration has become a 
prerequisite for modern science. 
Collaborative research can apparently be measured adequately 
from multiple authorship of papers. There has been much debate, over 
the extent to which the multiple authorship of papers reflects 
collaboration in research. Nevertheless, it has been considered as an 
unobtrusive indicator of collaboration in research. Meadows\ Gorden^ 
and Subramanyam^ have reviewed the earlier studies in this area. 
Collaboration can thus be seen as one of a set of science policy 
tools that is needed in a situation when scientific growth can no longer 
be based on an ever increasing expansion of its manpower. 
17 
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2.1 Importance of collaboration 
Collaboration in research activities have become indispensable 
due to the following:-
1) Sharing of ideas in the same work area or over interrelated 
disciplines. 
2) Opportunity to use modern technologies, instruments etc. 
3) Availability of funds and sponsorship 
2.2 Types of collaboration 
No scientific investigation can take place without the use of prior 
knowledge. The greatest of scientists like Newton and Einstein have 
been able to advance the frontiers of scientific knowledge only by 
standing on the shoulders of giants. Even the secluded solo 
researcher is indebted to his forerunners. In a more pragmatic sense, 
though, collaboration in research is said to have taken place when two 
or more investigators work together on a project and contribute 
resources and effort, both intellectual and physical. Depending on the 
participants, the following kinds of collaboration can be identified:-
(i) International Collaboration 
International collaboration behaviour among scientists has been 
studied by Frame and Carpenter'*. The degree of collaboration was 
found to be higher in basic fields of science (such as physics, 
mathematics, and chemistry) than in applied fields (such as 
engineering and technology, clinical medicine and biochemical 
research). Frame and carpenter further found that-
a) the extent of International co-operation was inversely 
proportional to the size of a country's scientific enterprise, 
and 
IK 
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extra-scientific factors such as geography, politics, and language, 
played a strong role in determining who collaborates with whom in the 
international scientific community. 
(ii) Collaboration between organizations 
Scientists and engineers employed in different organizations 
often collaborate on research projects of mutual interest. Such 
collaboration may be sparred by informal contacts or prior 
acquaintance of the researchers. It is also possible that when a 
scientist leaves an organization and joins another, he or she may carry 
on an unfinished research project in the new organization with the 
continued collaboration of former colleagues. Inter-organizational 
collaboration may also be necessiated by a community of concerns (as 
between two government agencies) or by the complexity of a research 
project, or when researchers in one organization may need to use 
expensive equipment or specialized service available at another 
organization. 
(iii) Researcher - Consultant Collaboration 
In large-scale research projects, the individual researcher or the 
research team can secure the assistance of a consultant or a 
consulting firm for specialized tasks such as data collection (involving, 
for example, the design and administration of questionnaires or 
conducting interviews, data processing and analysis. 
(iv) Supervisor - assistant collaboration 
Earlier studies on the sociology of science, for example, by Cole 
and Cole^, have shown the existence of a stratified structure within the 
scientific community. In research projects requiring extensive use of 
laboratory facilities or very specialized equipment, the principal 
investigator is often assisted by an array of laboratory assistants and 
technicians. 
1Q 
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(v) Collaboration among colleagues 
It is a very common practice in corporate research centers for a 
number of colleagues to be working on one or more projects, each 
contributing expertise in different aspects of the project, in 
interdisciplinary fields such as environment, energy, or space 
research, scientists and engineers from a wide variety of specialties 
often collaborative. It is not uncommon for chemists, chemical 
engineers, materials engineers, biophysicists, and other specialists to 
be working together in an interdisciplinary project. 
(vi) Teacher - Pupil Collaboration 
This is a very common mode of collaboration in an academic 
setting. The professor in a university department provides the ideas 
and guidance, and sometimes also the funds from a research grant, 
and the research assistant or student does most of the bench work. 
The resulting project, conference paper, or journal article usually 
carries the names of both the professor and the student. 
2.3 Levels of collaboration 
Collaboration in research can take may forms of activity ranging 
from offering general advice and opinion to active and sustained 
participation and contribution of physical and intellectual resources. 
Heffner^ has characterized collaboration as being 'theoretical' 
(rendering advice, ideas, or criticism), or 'technical' (providing tangible 
assistance in a research endeavour). He has also distinguished 
between 'co-authors' (i.e.. Those who are authors of a publication) and 
'sub authors' (i.e. those who are not co-authors, but whose theoretical 
or technical assistance in the research project is acknowledged by the 
authors in a publication). 
The degree of collaboration varies from one discipline to 
another. It is generally high in the intensely collaborative scientific and 
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technical fields, but low in the Humanities in which lonely scholar, 
working without the trappings of 'big science' still produces much of 
the scholarly literature. 
2.4 Bibliometric method for research collaboration 
Collaboration of data in studies of research collaboration is a 
difficult problem. The precise nature and magnitude of collaboration 
can not be easily determined by the usual methods of observation, 
interviews or questionnaire because of the complex nature of human 
interaction that takes place between or among collaborators over a 
period of time. Both the nature and magnitude of contribution of each 
collaborator are likely to change during the course of a research 
project. 
The bibliometric method facilitates the investigation of the 
relationship between research collaboration of the relationship 
between research collaboration and variables pertaining to the 
research problem and research environment, by applying statistical 
techniques such as regression, correlation, and factor analysis. 
2.5 Co-authorship as a measure of Collaboration 
A scientific document is co-authored if it has more than one 
author. When using co-authorships as an indicator of scientific 
collaboration there are a number of validity issues one needs to 
consider. The diagram in Fig. 1 outlines some of these problems. For 
example, we have to realize that collaboration does not necessarily 
lead to co-authored papers, collaboration might lead to other outputs, 
such as patents, depend on personal contact, or nothing at all. There 
may be other causes of co-authorships besides research collaboration, 
for example when research leaders demand to have their names on 
the articles without naturally contributing to the specific works reported 
finally, one has to realize that there are various forms of research 
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collaboration as well as reasons for collaboration that a biblionrietric 
study is not able to reveal. In fact, all dotted lines and squares in Fig 
(1) need other sources of infornnation to be analyzed. 
1 Values Courses 
of 
1 Collaboration i 
• » 
Values forms of 
Collaboration 
Other Curses of 
Co-authorships 
^ 
\ ^ ><f 
^ ^ 
Co- authorships 
Co- authorships 
of Collaboration 
Fig. 1 Co-authorships and it causes 
2.6 Research Trends and prospects in collaboration 
In 1963, Derek J. de Solla Price^ noticed that the proportion of 
multi-authored papers had accelerated steadily since the beginning of 
the 20'^ century, and that if the same trend continued, there would be 
no single authored paper by 1980. 
Beverly Clarke^ in 1964 challenged Price's; contention of rapidly 
decreasing single authorship, and produced data on authorship in 
biomedical literature from 1934 to 1963 to show that the average 
number of authors per paper had remained almost steady at about 2.3 
during that period. 
In a series of three articles in Scientometrics, Beaver and Rosen 
studied the history of research collaboration from 17'^ century 
onwards. These studies have shown that collaboration in scientific 
research is related to professionalization of the scientific community, 
and that collaboration generally leads to greater productivity in 
research and enhances the mobility and visibility of scientists. 
Thus, when we infer from co-authorships to collaboration we are 
running the risk of neglecting some collaboration as well as being 
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insecure about the actual reasons behind co-authorship's. 
Consequently, we should use co-authorship data as a rough indicator 
of collaboration and also try to collect other kinds of data to reduce the 
various kinds of uncertainties involved. 
Conclusion 
Collaborative research among scientists is a common 
phenomenon in scientific community, so due to this researcher are 
becoming multi-disciplinary in nature and it was necessary for the 
scientists belonging to different disciplines to work together to carryout 
the researches successfully. The collaborations in scientific researches 
are reflected in the scientific publication. This becomes a major area of 
investigation under authorship study in bibliometrics. 
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CHAPTER-3 
REVIEW OF RELATED LITERATURE 
Review of related literature is very essential for new research 
topics. Study of related literature implies locating and evaluating 
reports of research as well as report of the casual observation and 
opinion that are related to the individual planned research project. 
In any worthwhile study in a field of research, researcher must 
have an adequate knowledge of the work that has already been done 
in the area of research. Research worker must have an uptodate 
information about what has been done in the area of research. In brief 
this chapter presents an overall review of study conducted in India as 
well as abroad in a chronological order regarding the topic 
"Communication and Information Technology in Libraries". The 
investigator reviewed only those studies, which were related to the 
present study. 
Biradar (BS)^ highlighted the authorship trend and collaborative 
research in environmental science during 1994, 1999 and 2004. The 
study found that team research is preferred in the field of 
environmental science rather than Solo research. The degree of 
collaboration varies from year to year and is found to be 0.78 to 0.95. 
the overall degree of collaboration is calculated and found to be 0.85. 
\t IS also observed that the proportion of single authored papers have 
decreased from 20.290% in the year 1994 to 4.762% in 2004. 
Vijay (KRf in his paper highlighted the collaborative research 
and authorship trend in the area of food science and technology in 
India. The study has revealed that collaborative research was 
preferred to Solo research in the area of food science in India and the 
degree of collaboration was found to be 0.91. The average number of 
authors per paper also showed an upward trend from 4.89 in 1994 to 
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8.2 in 2003. The publication pattern from different institutions has also 
been studied to determine the pattern of contributions from different 
organizations and institutions. 
The science and technology is being practiced today in a 
collaborative manner with participation of scientists from different 
disciplines, institutions and countries. To combat many problems 
related with our biosphere many countries in the world, particularly the 
developing countries, need the cooperation and support oi other 
countries. 
Gupta (BM)^ in his paper studied on the outputs of S&T 
collaborations among south Asian Countries presented through the 
analysis of co-authored research papers published during the period 
1994-2004 in the journals covered by the web of science (extended 
Science Citation Index). The study analysed these collaborations from 
various angles, viz, nature, S&T areas, institutions involved and their 
impact on individual fields. 
Dhiman (AK) and Sinha (SC)'* has attempted to derive the nature 
of growth of literature in Ethnobotany during 1989-1999, relating to 
type of collaboration among authors and the trend of growth during this 
period, degree of collaboration among various categories of authors, 
correlation of the growth of various authors and impact of collaboration 
on growth of literature. 
Ding (Ying), Foo (Schubert) and Chowdhury (Gobinda)^ in his 
study, the collaborative pattern of the Information Retrieval (IR) 
research field is analysed using co-authored articles retrieved from 
Social Science Citation Index for a period of 11 years from 1987 to 
1977. The level of collaboration, journal collaborative distribution, 
disciplinary collaborative distribution and country collaboration are 
probed according to IR collaborative research in particular, this study 
reveals a perceptible upward trend of collaborative IR research with 
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the results of these research efforts being reported in all major core IR 
journals. 
Studying Research Collaboration using Co-Authorships was 
studied by Meiin (G) and Persson (O)^ in which they have discussed 
the relationship between collaboration and co-authorship, the nature 
of bibliometric data, and exemplifies how they can be refined and used 
to analyse various aspects of collaboration 
Arora (Jagdish) and Pawan (Usha)'' analyzed the authorship 
pattern of articles in Immunology and correlation between number of 
authors associated with the publication of an article and its citedness. 
The result of analysis, however, do not support the presumptions. The 
trends towards increase in number of authors per research article is 
evident from the analysis, but correlation between number of authors 
associated with a published paper and its citedness could not be 
established. 
Munshi (Usha M)^ studied research collaboration in agricultural 
sciences amongst the scientists working in six agricultural universities 
of India. The results of finding revealed that only 15.36% of the total 
publications constituted single author research output while 84.63% js 
collaborative. The degree of collaboration has been determined using 
a formula developed by K Subramanayam. 
Karisiddappa (CR)^ studies the authorship pattern and 
collaborative research in Psychology. The proportion of single 
authored papers has fallen to 39.43% indicating the trend towards 
multiple authorship. The proportion of multi authored papers was very 
high (87%). The degree of collaboration in research was 0.60 in 
psychology. 
Begum (Khaiser Jahan) and Rajendra (N)^° studied research 
collaboration in Zoological Sciences for the year 1975-84 to study the 
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authorship pattern and collaborative research trend. The single author 
papers account for 32.96% and the proportion of papers with two or 
more authors is 67.02% thus clearly indicating the trend of nriultiple 
authorship in the field. 
Maheshwarappa and Mathias^^ studied the multiple authorship, 
authorship patterns and research collaboration in biological sciences 
as a whole and in different disciplines of applied sciences, in India 
during 1965-83. the findings revealed that proportion of single 
authored papers is declined while multiple authorship is on increase . 
Maheshwarappa (BS), Nagappa (B) and Mathias (SA)^^ 
investigates collaborative research in science and technology in India 
based on the authorship data collected from Indian Science Abstracts, 
the study reveals that joint authorship is more prevalent in science and 
technology also there is a high degree of collaboration in scientific and 
technological research in India. 
Subramanayam (K)^^ have studied bibliometric studies of 
research collaboration in which he has given the formula for 
calculating degree of collaboration in scientific research. In this paper 
several types of collaboration have been identified, and earlier 
research on collaboration has been reviewed. 
Chakravarty (AR)^^ studied the patterns of multiple authorship. It 
is proved to be the trend for Geology from 1940 to 1970 ranging from 
84.97% in single authors to 48.36%, rest being two authors and 
multiple authors. The Indian contribution gained 76.74% in 1940, 
52.56% in 1970 from the single authors. 
Balog (Cl)^^ has studied the multiple authorship and author 
collaboration in agricultural publications based on the paper published 
in New Zealand journal of Agricultural Research from 1958-1978. The 
result of investigation reveals that the proportion of single authored 
28 
([(fview of plated Literature 
papers declined from 65.6% to 34.4%, two authored papers increased 
from 28.1% to 41.4% and three author from 4.2% to 16.2% with an 
increase in number of authors per paper from 1.43 to 1.99 with time. 
Summary 
Lastly after analyzing all the articles pertaining to the present 
study which revealed that team research was preferred rather than 
Solo research in various scientific literature. In more clearer way 
single-authored papers are declining while multiple authorship is on 
the increase in these papers with rise in degree of collaboration. Thus 
increase in multiple authorship and collaboration between researchers 
in these articles is the clear indication towards growing 
professionalism in different fields of science. 
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CHAPTER-4 
RESEARCH DESIGN 
4.0 Introduction 
Communication and collaboration between researchers are of 
great importance in the development of subject areas and in the 
dissemination of research results. Similarly, the phenomenal 
increase in organized collaborative research activities resulted in 
the corresponding increase in multi-authored papers with 
simultaneous decrease in single authored papers. The increase in 
multiple authorship and collaboration between researchers is an 
indication towards growing professionalism. 
It is a fact that extent of collaboration can not be easily 
determined by traditional methods of survey and observation. 
Bibliometric methods offer a convenient and non-reactive tool for 
studying collaboration in research. 
4.1 Objectives 
Before starting any study, the objective of the study should be 
kept in mind by the researcher. The present study aims at 
identification of collaborative nature of research and authorship 
pattern in the field of 'Communication and Information Technology' 
(covering 24 issues) for a period of 2 years (2005-2006) with the 
following objectives:-
(i) To determine the authorship pattern in 'Communication 
and Information Technology'. 
(11) To determine degree of collaboration in 'Communication 
and Information Technology'. 
(iii) To know the eminent authors in the field of 
Communication and Information Technology'. 
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(iv) To identify authors productivity level at National and 
International levels. 
(v) To find out chronological distribution of authors in field of 
'Communication and Information Technology'. 
(vi) To identify journal wise distribution of authors in 
Communication and Information Technology. 
4.2 Methodology 
This chapter puts forth, the methodology to use and conduct 
the present study entitled, "Collaborative Research and Authorship 
patterns in Communication and Information Technology Literature" 
(2005-2006) is an attempt to study research trends using 
authorship pattern in communication and information technology. 
4.3 Scope and purpose 
The first step in this study is to select the source document 
from which data is to be collected. For this purpose LISA (Library 
and Information Science Abstract) has been consulted which is a 
relevant international abstracting source. It is published from CSA 
(Cambridge Scientific Abstracts), U.K. Its periodicity is monthly. It 
is an authentic source in the respective field. From the above 
source only Journal articles were taken into consideration mainly 
relating to the field of 'Communication and Information 
Technology'. 
4.4 Collection of Data 
A total of 2814 references has been collected on 5x3 (inches) 
catalogue cards from two volumes of LISA i.e. during 2005 and 
2006, covering 24 issues. Each card contained information about 
subject, journal name. Authorship pattern. Name of author, National 
or International authors and years. 
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4.5 Analysis and Interpretation of Data 
All 2814 references [Catalogues cards] were arranged and 
analyzed according to purpose of our study, so that necessary data 
could be deduced. The following methods were adopted for the 
present study:-
Analysls 
The total data based on the entries has been collected and 
analysed under the following headings-
a) Subject wise distribution of authorship pattern 
The subject wise distribution of authorship pattern is the most 
important area of this study. The LISA is an abstracting source in 
which formerly the subject was classified according to old CRG 
classification numbers now it is replaced in the year 1993 with a 
scheme of Broad sub-headings and subject headings in it. The 
study on 'Communication and Information Technology' is a broad 
subject heading and its sub-headings including 'Computer Industry 
Networks, Computer Science, Computers, Software, Imaging 
technology. Online systems, Disc Stored Systems, 
Telecommunications and Broadcasting Technology and Computer 
Applications. Thus, using this subject break up study can be found 
out by tracing authorship pattern also to find out degree of 
collaboration in different subjects. 
(b) To identify year wise distribution of authorship pattern 
This is analyzed to know the nature of the authorship pattern 
during different years with their total and percentage in respective 
years and also finding out the most productive year and least 
productive year with their single and multiple authorship figures. 
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(c) To Measure Degree of Collaboration 
The degree of collaboration is a major area in order to know 
collaborative public works in a particular area. To determine the 
degree of collaboration in quantitative terms the formula given by 
K. Subramanyam was used:-
The formula is as follows:-
c= '^" 
Where, C= Degree of Collaboration in a discipline 
Nm = Number of multi-authored papers 
Ns= Number of Single authored papers 
To know the trend and degree of collaboration among 
different groups/categories of authors can be measured for two 
authors, three authors or more than three authors during different 
years also to find out the degree of collaboration among co-authors 
in different years. 
(d) Journal wise distribution of authorship pattern. 
It is done to trace out core journals in which more authors are 
there and to know authorship pattern in the individual journals with 
their percentage of co-authored publications. 
(e) National and International Collaboration 
The main objective is to find out the National and 
International authored articles in the whole study. For this all data 
of Indian, International and Indian / Foreign authors were tabulated 
according to year in which their frequency with percentage was to 
analysed and to find out which category is having more frequency 
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with percentage in different year and which one is having least 
percentage in total. 
(f) Ranking of Authors 
It is done to know the most productive contributors in the 
subject. For the purpose of ranking of authors, the information 
about all the authors was retrieved, arranged and tabulated in the 
order of decreasing frequency of their contributions. This was 
clearly studied by using Lotka's Inverse Square Law. 
Conclusion 
The last step of the study is to conclude the findings of the 
study that will trace out nature of authorship pattern in overall study 
which will help in knowing about changing research trend in the 
present scenario, i.e. collaborative research. 
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CHAPTER-5 
DATA ANALYSIS, INTERPRETATION AND 
REPRESENTATION 
The required data on the topic, Communication and Information 
Technology was collected from two volumes of LISA (Library and 
Information Science Abstract) for the years 2005-2006. The two 
volumes carried 2814 items on the subject. The data, so collected is 
analysed and presented below: 
5.1 Subject wise distribution of autliors 
The analysis pertaining to subject wise distribution of items has 
been done on the basis of the subject in which the literature is 
published. The broad subject headings and sub-headings have been 
selected using LISA'S Classification scheme. 
Table 1 
SUBJECT WISE DISTRIBUTION OF AUTHORS IN 
COMMUNICATION AND INFORMATION TECHNOLOGY 
Subject 
Computer Application 
Computers 
Computer Sc. 
Computer Industry 
Software 
Networks 
Telecommunication & 
Broadcasting 
technology 
Communication & Info. 
Tech. 
Online systems 
Disc. Stored System 
Total 
Single 
Author 
168 
63 
60 
-
39 
151 
34 
76 
-
1 
592 
Two 
Author 
247 
74 
84 
-
56 
344 
52 
66 
1 
-
924 
Three 
authors 
192 
50 
48 
1 
51 
308 
35 
21 
-
-
706 
More than 
3 authors 
218 
44 
32 
-
33 
240 
10 
15 
-
-
592 
Total 
825 
231 
224 
1 
179 
1043 
131 
178 
1 
1 
2814 
% 
29.3 
8.2 
8,0 
-
6.4 
37.1 
4.7 
6.3 
-
-
100 
Degree 
of 
Collab. 
0.23 
0.06 
0.06 
-
0.05 
0.32 
0.03 
0.04 
_ 
0.79 , 
Table No. 1 shows that a total number of 2814 items appear 
under the broad subject heading i.e. 'Communication and Information 
Technology. There are 10 subheadings under the selected subject i.e. 
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CIT which constitutes 2814 items. The authorship pattern as 
traced out includes 592 items, by single authors. 924 items are by two 
joint authors 706 items are by three authors and again 592 items are 
by more than 3 authors, the dominant subjects areas are mainly 
Networks, Computer Application and Computers. 
The subheading 'Networks' is identify as constituting a maximum 
of 1043 items (37.1%). Single authored items included 151 items only, 
rest are multiple authors. The degree of collaboration among co-
authors is 0.32. 
Computer Application is the other dominant subject heading 
which is ranked 2""^  having 825 (29.3%). Single authored items were 
168, rest are multiple authored items, the degree of collaboration of 
multi authored works, thus calculated is 0.23. The third ranked subject 
heading is 'Computer' constituting 231 (8.2%) in which single 
authored items are 63 only, rest of the items are co-authored works 
having degree of collaboration 0.06. 
5.2 Year wise distribution 
The year wise study is useful in knowing the currency of 
information in the secondary sources. It may be useful to know the 
most productive year in terms of the collaborated literature on 
"Communication and Information Technology". 
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Table 2 
PERCENTAGE OF COLLABORATED PUBLICATIONS IN 
COMMUNICATION AND INFORMATION TECHNOLOGY 
Year 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
Total 
Single 
Author 
2 
4 
6 
19 
142 
257 
162 
592 
% 
40 
100 
66.7 
37.25 
22.79 
20.51 
18.64 
21.04 
Two 
Authors 
3 
-
3 
14 
188 
427 
289 
924 
% 
60 
-
33.3 
27.45 
30.18 
34.08 
33.26 
32.83 
Three 
authors 
-
-
-
11 
160 
311 
224 
706 
% 
-
-
-
21.57 
25.68 
24.82 
25.78 
25.09 
More 
than 3 
-
-
-
7 
133 
258 
194 
592 
% 
-
-
-
13.73 
21.35 
20.59 
22.32 
21.04 
Total 
5 
4 
9 
51 
623 
1253 
869 
2814 
Table 2 shows that maximum 1253 collaborated items are 
produced in the year 2005, followed by 869 items in 2006, 623 items 
in 2004, 51 in 2003, 9 in 2002, 5 in 2000 and least with 4 in 2001. 
Analyse the authorship pattern of these dominant years depicts 
maximum references for the year 2005, with 257 items by single 
authors which accounts for 20.51% of the total reference. Two authors 
for the same year constitute 427 works with 34.08%, three authors are 
311 with 24.82% and more than three authors have collaborated in 
258 publications (20.59%). 
The next prominent year is 2006 in which only 162 items are 
single authored works which account 18.64% of total reference. Two 
authored works in the same year is 289 at 33.26% worked by. Three 
40 
C 
(0 
o 
3 
E E 
o 
o 
(0 
c 
o 
•-s >* 
- J 2 
n o 
3 C 
u 
•D ® 
5 E 
8 £ 
o — 
0) 
O) 
iS 
c 
0) 
o 
0) 
a. 
CM 
d 
I I 
001 
o 
CM 
!2 
(0 
0) 
o 
£ 
< 
CO 
c 
£ 
o 
o 
£ 
< 
I 
( -
O 
£ 
3 
< 
O 
£ 
3 
< 
c 
suojieojiqnd p aBeiuaojdd 
Q)ata JinaCysis, Interpretation and ^ Representation 
authors are number 224 (25.78%) and more than three authors 
constitutes 194 items (22.32%) of total references. 
The third productive year is 2004 in which 142 items are single 
authored works which accounts for 22.79% of the total reference, two 
authored items in the same year are 188 (30.18), three authored items 
are 160 (25.68%) and more than three authors which is 133 items at 
21.35%. 
5.3 To measure degree of collaboration 
Research in Science is increasingly becoming a collaborative 
endeavour during the 20'^ century. "Collaboration in research appears 
to have taken place when two or more investigators work together on a 
project and contribute resources and efforts both intellectual and 
physical". So in order to find out collaborative research in a particular 
discipline Subramanayam (1983) proposed a mathematical formula for 
calculating author's degree of collaboration in a particular discipline. 
The degree of collaboration among authors is measured by the 
ratio of the number of collaborative publications to the total number of 
publications published in a discipline during a certain period of time. 
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Table 3 
TREND OF DEGREE OF COLLABORATION AMONG DIFFERENT 
CATEGORIES OF AUTHORS 
Year 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
Degree of 
Collaboration 
of Two authors 
0.40 
-
0.33 
0.27 
0.30 
0.34 
0.33 
Degree of 
collaboration 
of three 
authors 
-
-
-
0.21 
0.25 
0.24 
0.25 
Degree of 
Collaboration 
of More than 3 
authors 
-
-
-
0.13 
0.21 
0.20 
0.22 
In the present changing trends in collaboration among authors 
during the years 2000-2006, is calculated. On analysing the degree 
of collaboration two authors articles, it is varying between 0.40(2000) 
to 0.27 (2003); in case of three authors it shows increasing trend i.e. 
0.21 in 2003 to 0.25 in the year 2006. In case of more than three 
authors. The degree of collaboration is increased more and it is 
varying from 0.13 in 2003 to maximum of 0.22 in the year 2006. 
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Table 4 
DEGREE OF COLLABORATION AMONG CO-AUTHORS 
Year 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
No. of Co-author 
publication 
2 
-
3 
32 
481 
996 
707 
Percentage 
40 
-
33.3 
62.7 
77.2 
79.4 
81.3 
Degree of 
collaboration 
0.40 
-
0.33 
0.63 
0.77 
0.79 
0.81 
Finally from table 4 the degree of collaboration among co-
authors was also measured. The table shows that for the year 2000 
and 2002 the co-authored works are minimum. The co-authored work 
has increased from year 2003. The top three years in co-authored 
publications are in year 2004, 2005 and 2006 with 481 items, 996 
items and 707 items respectively with increasing degree of 
collaboration i.e., 0.77 in 2004, 0.79 in 2005 and 0.81 in 2006. 
5.4 Journal wise distribution of authorship pattern 
Now-a-days, Journals have got a key position, as an important 
source of current information, they play a significant role in scientific 
communication. 
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In the present study, most important journals In "Communication 
and Information Technology" have been Identified along with the 
authorship pattern In these journals. 
Table 5 
JOURNAL WISE DISTRIBUTION OF AUTHORS 
S.No 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
Journal's Name 
Al Communication 
Artificial Intelligence 
Artificial Intelligence Review 
Artificial Intelligence in Medicine 
Applied Intelligence 
Behaviour and Information 
Technology 
Computer Network 
Computer in biology and Medicine 
Expert systems 
Electronic Government 
Health Informatics Journal 
Human Computer Interaction 
Interacting with Computers 
International Review of Law, 
computers and Technology 
International Journal of Law and 
Information Technology 
Information, management and 
technology 
Single 
19 
20 
12 
4 
9 
11 
25 
4 
7 
3 
2 
8 
21 
33 
23 
9 
Two 
9 
40 
16 
15 
23 
15 
127 
22 
10 
2 
8 
8 
20 
14 
3 
-
Three 
15 
17 
10 
20 
17 
14 
145 
29 
7 
-
1 
2 
17 
5 
-
-
More 
than-3 
12 
12 
7 
24 
8 
11 
110 
50 
8 
-
5 
5 
15 
-
-
-
Total 
55 
89 
45 
63 
57 
51 
407 
105 
32 
5 
16 
23 
73 
52 
26 
9 
%age 
2.0 
3.2 
1,6 
2.2 
2.0 
1.8 
14.5 
3.7 
1-^ 
0.2 
0.6 
0.8 
2.6 
1.8 
0.9 
0.3 
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17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
IEEE Intelligence systenns 
Information Design Journal 
Journal of American Studies 
African Journal of Library, 
Archives and Info. Science 
Journal of the China for Scientific 
and Technical Information 
CIT-Journal of Computing and 
Information Technology 
Journal of Data Base 
Management 
Journal of Electronic Resources in 
Medical Libraries 
Journal of Information processing 
and Management 
Journal of Information Technology 
Knowledge Based Systems 
Journal of Library Administration 
Journal of Medical Systems 
Psychiatric Bulletin 
SRELS Journal of Information 
Management 
Theory, Culture and Society 
Telecommunication Policy 
Journal of Organizational and End 
user computing 
13 
1 
1 
3 
5 
8 
5 
1 
14 
8 
12 
1 
6 
1 
2 
2 
28 
6 
17 
-
-
-
16 
21 
2 
-
-
12 
29 
1 
13 
-
1 
1 
29 
7 
18 
1 
-
1 
8 
8 
7 
-
-
5 
17 
-
17 
-
-
-
12 
2 
37 
-
-
-
3 
1 
3 
-
-
3 
17 
-
26 
-
-
-
4 
-
85 
2 
1 
4 
32 
38 
17 
1 
14 
28 
75 
2 
62 
1 
3 
3 
73 
15 
3.0 
0.1 
-
0.1 
1.1 
1.4 
0.6 
-
0.5 
1.0 
2.7 
0.1 
2.2 
-
0.1 
0.1 
2.6 
0.5 
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35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
Social Science Computer Review 
International Journal of Human 
Computer studies 
European Journal of Information 
Systems 
Journal of Information Systems 
Aslib Proceedings 
Journal of American Society for 
Info. Science and Tecfinology 
Telematic and Informatic 
Information Communication and 
Society 
Journal of Academic Librarianstiip 
Computer Communication 
International Information and 
Library Review 
New Review of Information Net 
working 
Journal of Information Science 
Information and software 
Tecfinology 
Technical Communication 
Campus wide information system 
Journal of Ethenic and Migration 
Studies 
Information and Communication 
Technology Law 
22 
12 
9 
1 
7 
6 
2 
20 
1 
20 
6 
2 
5 
13 
-
1 
2 
8 
11 
46 
9 
-
1 
8 
3 
2 
1 
118 
1 
1 
5 
39 
2 
1 
-
1 
3 
37 
3 
-
-
6 
-
2 
-
96 
-
-
3 
30 
-
5 
-
2 
1 
29 
-
-
-
5 
1 
-
-
69 
-
-
-
24 
1 
2 
-
-
37 
124 
21 
1 
8 
25 
6 
24 
2 
303 
7 
3 
13 
106 
3 
9 
2 
11 
1,3 
44 
0.7 
-
0.3 
0.9 
0.2 
0.9 
0.1 
10.8 
0.2 
0.1 
0.5 
3.8 
1 
1 
0.1 
0.3 
i 
1 
0.1 
1 
0.4 
1 
i 
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53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
Journal of Scholarly Publishing 
Journal of Contemporary China 
RCM-Midwives Journal 
Information Resources 
Management Journal 
Annals of Library and Information 
Studies 
Internet Research Electronic 
Networking Applications and 
Policy 
Medical Informatics and the 
Internet in Medicine 
Computer in libraries. 
International Journal of 
Information Management 
Information management and 
Computer Security 
Geography Review 
Journal of Network and System of 
Management 
Scandinavian public Library 
Quarterly 
University of Dares-Salam Library 
Journal 
European Journal of 
Communication 
Journal of Strategic Information 
System 
1 
1 
1 
3 
1 
5 
3 
1 
4 
11 
1 
5 
1 
1 
1 
2 
-
-
-
8 
-
7 
4 
-
14 
13 
-
13 
1 
-
-
14 
-
-
-
4 
1 
16 
-
-
13 
8 
-
10 
-
-
-
11 
-
-
-
-
-
8 
12 
-
3 
5 
-
10 
-
-
-
2 
1 
1 
1 
15 
2 
36 
19 
1 
34 
37 
1 
38 
2 
1 
1 
29 
1 
0.5 
0.1 
1.3 
0.7 
1.2 
1.3 
-
1.4 
0.1 
-
-
1.0 
50 
69 
70 
71 
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Journal of law and Society 
Journal of Technology in Human 
Services 
Journal of Educational Media and 
Library Science 
0.1 
72 Journal of Information, 
Communication and Library 
Science 
73 Industrial Management and Data 
System 
0.1 
74 New Review of Hypermedia and 
Multimedia 
01 
75 Business Information Review 0.1 
76 International Journal of Wireless 
Information Network 
16 33 1.2 
77 Information systems 10 10 29 1,0 
78 Information Processing & 
Management 
0.1 
79 International Review of Law 
80 
81 
82 
83 
84 
Journal of Global Information 
Management 
Library Hi-Technology 
DESIDOC Bulletin of Information 
Technology 
Australian Occupational Therapy 
Journal 
Knowledge organization 
85 International Journal of Distance 
Education technology 
9 0.3 
0.1 
0.1 
0.1 
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86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
Journal of Audiovisual Media in 
Medicine 
Social Science and Medicine 
Journal of Advance Nursing 
British Journal of Special 
Education 
Health Services Management 
Research 
Corporate Connmunication: An 
International Journal 
Information Polity 
Artificial Intelligence and law 
Information Technology for 
development 
Journal of Information Science 
and Technology 
Journal of Information Science 
and Technology Association 
Journal of Enterprise Information 
Management 
Pakistan Library and Information 
Science Journal 
Iranian Journal of Information 
Science and Technology 
International Information 
Communication and Education 
History and Technology 
-
-
-
-
-
1 
1 
5 
3 
1 
3 
6 
2 
3 
1 
1 
-
-
-
-
-
-
1 
-
8 
-
1 
7 
-
4 
1 
-
-
-
-
1 
1 
-
-
4 
2 
-
-
2 
-
-
-
-
1 
1 
1 
-
-
-
-
1 
1 
-
-
2 
-
1 
-
-
1 
1 
1 
1 
1 
1 
2 
10 
14 
1 
4 
17 
2 
8 
2 
1 
. 
-
-
0.1 
0.4 
0.5 
-
0.1 
0.6 
0.1 
0.3 
0.1 
-
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102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
Information Development 
lASA Journal 
Community Development Journal 
Journal of Communication 
Teacher Librarian, The Journal for 
School Library Professional 
Journal of Electronic Commerce in 
Organization 
Journal of Educational Media and 
Library Science 
Media, Culture and Society 
South African Journal of Libraries 
and Information Science 
Managing Information 
International Journal of web 
Services Research 
Journal of visual communication 
in Medicine 
Electronic Library 
Learning Organization 
New Technology, work and 
Employment 
Drug Information Journal 
Vine 
Journalism and Mass 
Communication Quarterly 
Library and Information Science 
Research 
2 
1 
1 
2 
1 
7 
1 
3 
1 
18 
-
1 
5 
-
3 
2 
2 
1 
-
4 
-
-
-
-
16 
-
-
2 
-
5 
-
4 
-
4 
-
1 
-
-
-
-
-
1 
-
5 
-
1 
-
-
12 
1 
2 
-
-
-
-
-
-
-
-
-
-
-
4 
-
-
-
1 
19 
1 
-
1 
1 
2 
-
1 
1 
6 
1 
1 
3 
1 
32 
1 
4 
3 
19 
36 
3 
11 
1 
8 
4 
3 
2 
1 
0.2 
-
-
0.1 
-
1.2 
0,1 
0.1 
07 
13 
0.1 
0.4 
-
0.3 
0.1 
0.1 
0.1 
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121 
122 
123 
124 
125 
126 
127 
Multimedia Information and 
Technology 
Information Technology and 
People 
South African Journal of 
Information management 
Information Studies 
Journal of Library and information 
Science 
Journal of Librarianship and 
Information Science 
Libri 
Total 
1 
-
-
-
-
1 
-
2 
9 
1 
1 
2 
-
-
-
2 
-
-
-
-
1 
-
1 
-
-
-
-
-
3 
12 
1 
1 
2 
1 
1 
2814 
0.1 
0.4 
-
-
0.1 
-
-
Of the collected data all the 2814 references were found to be in 
a total of 127 journals as shown in the table 5. The journal "Computer 
Networks" included 407 items having single authors (25), two authors 
(127), three authors (145) and more than three authors (110) 
constituted 14.5% of total references. 
Next journals is "Computer Communication" had 303 items, 
cover single authors, two authors, three authors and more than three 
authors as 20; 118; 96 and 69 respectively with 10.8% of total 
reference. 
The next journal is the "International Journal of Human 
"Computer Studies" which is having 124 items and in this journal single 
(12) author, two author (46), three author (37) and more than three 
authors (29) with total percentage of 4.4%. 
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5.5 National- International collaboration among authors 
In order to make research more fruitful for the coming generation 
collaborative research is an important asset in his regard. If the 
research is of two different Nations than its value is increased more 
than ordinary research and this type of research is more creative. 
The objective to identify international collaboration in the field of 
"Communication and Information Technology" is undertaken. For the 
purpose of analysis have divided the National, International research 
of different authors in three parts namely Indian contributed 
publications, Internationally contributed publication and lastly jointly 
Indian Foreign publications with the total items and percentages. 
Table 6 
NATIONAL AND INTERNATIONAL COLLABORATION OF 
AUTHORS IN "COMMUNICATION AND INFORMATION 
TECHNOLOGY" 
Year 
2000 
2001 
2002 
2003 
2004 
2005 
2006 
Total 
Indian 
-
2 
1 
2 
36 
69 
47 
157 
% 
-
50 
11.1 
3.9 
5.8 
5.5 
5.4 
5.5 
Foreign 
5 
2 
8 
47 
543 
1105 
765 
2475 
% 
100 
50 
88.9 
92.2 
87.1 
88.2 
88.0 
87.9 
Indian 
Foreign 
-
-
-
2 
44 
79 
57 
182 
0/ 
/o 
-
-
3.9 
7.1 
6.3 
6.6 
6.6 
DS^ 2,52lf 
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From table 6 it is analysed that Internationally Collaborative 
works are more in this study that accounts for 2475 items (87.9%) in all 
references. The year 2005 is having maximum items i.e. 1105 (88.2%) 
and least in this regard is during the year 2000 with 5 items only. The 
second ranked category is of foreign collaboration of authors which is 
182 items m overall references. If we see according to the year then 
again during the 2005 maximum number of items are 79 (6.3%) and 
least in the year 2003 with 2 items (3.9%) only. 
The Indian category is having lowest level of collaboration with 
157 items (5.5%) of total number of references. If we analyse 
according to year then once again 2005 is having maximum 69 items 
(5.5%) and least count year is 2002 with 1 item only. 
Table 7 
RANKING OF AUTHORS 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
Rank 
1 
2 
3 
4 
4 
4 
4 
5 
Name of Authors 
Mc Sherry, David 
Namee, Rebecca Landes Mc 
Baroni, Pietro 
Guler, Inam 
Sormo, Frode 
Plaza, Euric 
Zhao, Wenzhong 
Xu, Xiaojiang 
Freq. 
17 
14 
12 
9 
9 
9 
9 
8 
-
Cumulative 
freq. 
17 
31 
43 
52 
61 
70 
79 
87 
56 
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9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
5 
5 
5 
5 
5 
6 
6 
6 
7 
7 
7 
7 
7 
7 
7 
8 
8 
8 
8 
Feng, Jun 
Zhang, Hui 
Lilee, Mong 
Huan Chen 
Lee, Yong - Jin 
Kurkovsky, Stanisia 
Wang, Bin 
Philip, Sumesh J. 
Brener, Nathan E 
Zheng, M.M. 
Cheng, Gang 
Lagazio, Monica 
Tarokh, Mohammad J 
Chang, Xiaolin 
Lee, Kang Won 
Zhong, Hongwei 
Moustakas, Evangelos 
Deng, Jing 
Meso, peter 
8 
8 
8 
8 
8 
6 
6 
6 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
95 
103 
111 
119 
127 
133 
139 
145 
150 
155 
160 
165 
170 
175 
180 
184 
188 
192 
196 
57 
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28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
Frederik, Michael T 
Liang, Jian 
A! - Qdah, Majdi 
Hamada, HIroyuki 
Kulkarni, Sandeep S 
Zhao, Yun 
Flanagan, Anne 
Young, Mary 
Policella, Nicola 
Wealon, John 
Divina, Federico 
Ying, Mingsheng 
Oglietti, Marcela 
Val, Alvarodel 
Liberatore, Paolo 
Lukasiewicz, Thomas 
Howarth, Richard J. 
Tianfield, Huaglory 
Ringwelski, Georg 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
200 
204 
208 
212 
216 
220 
224 
228 
232 
236 
240 
244 
248 
252 
256 
260 
264 
268 
272 
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47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
Mamitsuka, Hiroshi 
Brown, Debra 
Almirantis, Yannis 
Loukas, Constantinos G 
Raikova, R.T. 
Bloodsworth, Peter 
Perini, Anna 
Chen, Liang 
Xing, Zhao 
Oommen, B. John 
Barnard, Kobus 
Kara, Sadik 
Dominey, Peter Ford 
Chan Hel 
Amir, Eyal 
Cadoli, Marco 
Pencale, yannick 
Howley, Tom 
Lehtimaki, Taina M. 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
276 
280 
284 
288 
292 
296 
300 
304 
308 
312 
316 
320 
324 
328 
332 
336 
340 
344 
348 
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66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
84 
8 
8 
8 
8 
8 
8 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
Tarrant, Finbarr 
Page, Andrew J. 
Schuiz, Stefan 
DrieseitI, Stephen 
Sent, Danielle 
Shim, Jung Eun 
Banerjee, Suman 
BIythe, Mark A 
Hyyro, Heikki 
Lee, Chang Su 
Rodriguez, Roberto 
Hsieh, Ming Shium 
Morbiducci, Umberto 
Starkie, Bradford 
Amigoni, Frances Co. 
Carbo, Jevier 
Granitto, P.M. 
Grant, John 
Guan, Sheng Del 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
352 
356 
360 
364 
368 
372 
375 
370 
381 
384 
387 
390 
393 
396 
399 
402 
405 
408 
411 
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85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
1— 
Delany, Sahah Jane 
Flexer, Arthur 
Tsipouras, M.G. 
Dvorkin, Damiel 
Blaze Wicz, Jacek 
Dickinson, Anna 
Castro, Frank 
Park, Ho Dong 
Kiymik, M. Kemal 
Xu, Chuanging 
Langenderfer, Joseph 
Nanda Gopal, Thyagarajan 
Qium, Wei 
Nadler, Beatrice A 
Belie, A 
Hu-Young 
Asuncion, Marc de la 
Shih, Hung Pin 
Cheetham, Ken 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
414 
417 
426 
423 
426 
429 
432 
435 
438 
441 
444 I 
447 
450 
453 
456 
459 
462 ! 
465 
468 1 
j 
1 
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104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
j 
118 
119 
120 
121 
122 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
Liu, Jun 
Shalhoub, Zeinab karake 
Brown, William c 
Peters, Linda D. 
Rowley, Jannifer 
Ryan, Julie Je. H 
Watts, Stephamie 
Ellis, Vaughan 
Omona, Walter 
Adam, Alison 
Jain, Hemant 
Trauth, Eileen M. 
Moser, Ingunn 
Jiang, Juanjuan 
Malevris, N. 
Tseng, Vincent S. 
Mou, Richard 
Bagchi, Ashutosh 
Lili 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
471 
474 
— 
477 
480 
483 
486 
489 
492 
495 
498 
501 
504 
507 
510 
513 
516 
519 
522 
525 
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123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
Gibb, Forbes 
King, Stephen F. 
Iversen, Jakob 
Mafe, Caria Ruiz 
Pant, Vikramaditya 
Jacucci, Edoardo 
Zhang, Jia 
Grimstad, Stein 
Harman, Mark 
Chou, Shih Chien 
Chen, Ing -Xing 
IVIadhyastha, Harsha V. 
Hershey, John E. 
Lancaster, Sean 
Chou, Tzu-Chuan 
Benjumea, Vicente 
Chen, Yah-Shyan 
Tsushiya, Tatsuhiro 
Sempere, V. 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
528 
531 
534 
537 
540 
543 
546 
549 
552 
555 
558 
561 
564 
1 
567 
570 
573 
576 i 
1 
1 
579 
582 
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142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
9 
__ 
Zhang, Yan 
Kung, Hsu Yang 
Ho, Kei Shiu 
Grant, David 
Large, Andrew 
Liu, Ling 
Hong, Kwo-Shing 
Zheng, Jurong 
Testi, Debora 
Kazatzopoulos, L. 
Subramanyam, R.B.V. 
Kavakli, Evangelia 
Fu, Hsin Pin 
Tharpe, David 
Aylward, Peter 
Nazarlo, Jose 
Glenn, Groshans 
Delcayre, Alexandre 
Saroukhanian, Joseph 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
585 
588 
591 
594 
597 
600 
603 
606 
609 
612 
615 
618 
621 
624 
627 
630 
633 
636 
639 1 
— J 
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161 
162 
163 
164 
165 
166 
167 
168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
9 
9 
9 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Dowling, Patrick 
Pickard, Victor W. 
Cellins, Richard 
Henriksen, Helle Zinner 
Ishii, Kenichi 
Fernandez, David 
Spathis, Charalambos 
Mori, Shogo 
Kim, Ji-Young 
Hunter, M. Gordon 
Macgregor, Robert C 
Park, Chung Hoon 
Pandya, Anil M. 
Joia, Cuiz Antonio 
Shin, Dong-Hoon 
Rom, Anders 
Prasad, Rajkishore 
Stefanok, Constantinos J. 
Kobayashi, Tomoko 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
642 
645 
648 
650 
652 
654 
656 
658 
660 
662 
664 
666 
668 
670 
672 
674 
676 
678 
680 
65 
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180 10 Straub, Detmar W. 682 
181 10 Yeh, Chun Tsai 684 
182 10 Dow, Chyi Ren 686 
183 10 Li, Gang 688 
184 10 Li, Ying 690 
185 10 Bertino, Elisa 692 
186 10 Meinert, David B 694 
187 10 Wieder, Bemhard 696 
188 10 Hanemann, Andreas 698 
189 10 Ros - Barlot, Pere 700 
190 
191 
192 
193 
194 
195 
196 
197 
198 
10 Skopal, Tomas 
10 White, Michele 
10 Garrett, R. Kelly 
10 House!, Teresa Heinz 
10 
10 
Szoke, Gergely Laszio 
Lodder, ArnoR 
10 Mitrakaz, Andreas 
10 
10 
Reiling, Dory 
Kruck, SE 
702 
704 
706 
708 
710 
712 
714 
716 
718 
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199 
200 
201 
202 
203 
204 
205 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Stikkel, Gabar 
Zarras, Apostolos 
Srinivasan, V. 
Muller, Matthias M. 
Weinsteui, Mathew 
Chen, Hsing 
Earl, Jennifer 
Rico, David F. 
Cave, martin 
Jin, Dal Young 
Richard paul 
Rouvinen, Petri 
Little Child, Sc 
Jaeger, Paul T. 
Andersen, Kim Viborg 
Mani, Subramani 
Fisher, Jeremy 
Albrecht, Jochen 
Russomanno, David J. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
720 
722 
724 
726 
728 
730 
732 
734 
736 
738 
740 
742 
744 
746 
748 
750 i 
752 
754 
756 
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218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Shiu, Simon CK 
Strigel, A. 
Scheepers, Rens 
Zhai, Shumin 
Chai, Beomjin 
Shizhong 
Khotri, Vijay 
Riemenschneider, Robert 
Ligozat, Gerard 
Karr, Charles L. 
Cordeiro, Carlos De Morals 
Mosse, Emilio, Luis 
Edwards, H. Keith 
Gennus, Andley 
YiHu 
Zhou, Yum Kai 
Kim, Sungwook 
Li, Xiaorong 
Fu, Xiaodong 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
758 
760 
762 
764 
766 
768 
770 
772 
774 
776 1 
778 ! 
780 
782 
784 
786 
788 
790 
792 
794 
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237 
238 
10 
10 
Giang, phan H. 
Madhyastha, Harsha V 
796 
798 
239 10 Fan, Zhong 800 
240 10 He, Yu 802 
241 10 Boukerche, Azzedine 804 
242 10 Zeadally, S 806 
243 10 Tsiligaridis, John. 808 
244 10 Mirchandani, Pitu. 810 
245 10 Liu, Ziping 812 
246 10 Wei, Dong 814 
247 
248 
249 
250 
251 
252 
253 
254 
255 
10 Boaz, David 
10 Tian, Kai Xu Ye 
10 Hu, Wen 
10 Krishanamurthy, Harim 
10 
10 
10 
10 
10 
Chulkov, Dmitriy V. 
Xu, Huinan 
Yin, Jun 
Elayoubi, SE 
Ye, M.H. 
816 
818 
820 
822 
824 
826 
828 
830 
832 
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256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Zhifei, Li 
Shi, Hougyuan 
Eschenelder, Kristin R. 
Kapidere, Metin 
Maturana, Francisco P. 
Basu, Subhajit 
Kusiak, Andrew 
Delen, Dursun 
Arredondo, Tomos V. 
Karr, Charles L. 
Ylianttila, M. 
Snoeyink, Jack 
Walshan, Geaff 
Chen, Lei-da 
Zuo, yanjun 
Kang, Jaewon 
Zheng, Q. 
Shi, T.J. 
Awan , Man 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
834 
836 
838 
840 
842 
844 
846 
848 
850 
852 
854 
856 
858 
860 
862 
864 
866 
868 
870 
— 
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275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Serpen,Gursel 
Kaikhan, Khosrow 
Cohen, Edith 
Zhou.Yunkai 
Cheng, Gang 
Zheng, Qin 
Niedeman, Fred 
Brown, William 
Sherif, Karma 
Zarai, Faouzi 
Tang, Jian 
Bhattacharjee, Anjan 
Hoffmann, Hiiko 
Moynlhan, Garry P. 
Lee, Robshewood Seungjoon 
Miorandi, Daniele. 
Li, Jiang 
Turner, Phil 
Peyton, David Andrew 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
872 
874 
876 
878 
880 
882 
884 
886 
888 
890 
892 
894 
896 
898 , 
900 
902 
904 
906 
908 I 
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294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
10 
Plotkin, Robert 
Komaitis, Konstantinos 
Macdonald, Elisabeth 
Tongish, Steve 
Ahlberg, Magnus 
Stecker, mark M. 
Kovacs, Zsolt Laszio 
Angiulli, Fabrizio 
Opera, Mihaela 
Vogt, paul 
Rajo, Raul GIraldez 
Gopinath, M.A. 
Al-Qdah, Majdi 
Anderer, Boris 
Reddick, Christopher 
Marcos, Knewitz 
Bell, David 
Hamedi, Mohsen 
Cox, Michael T. 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
910 
912 
914 
916 
918 
920 
922 
924 
926 
928 
930 
932 
934 
936 
938 
940 
942 
944 
946 
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313 10 Lucas, Peter J.F. 948 
314 10 Augusto, Juan Carlos 950 
315 10 Vbeyli, Elif Derya 952 
316 10 Gerevini, Alfonse 954 
317 10 Hu, Xiahua 956 
318 10 Sturum, R. 958 
319 10 Fargier, Helena 960 
320 10 Aeshin, Ji 962 
321 10 Bandyopadhyay, Seema 964 
322 10 Cruz, Jorge 966 
323 10 Li, Sanjiang 968 
324 10 Steemis, H.G. Van 970 
325 
326 
10 Sabater, Jordi 
11 
11 
Vergn, Elisabeta 
Ho, Geoffrey 
972 
973 
2814 
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5.6 Ranking of authors 
There are number of contributors. Some of eminent scientists in 
the field of "Communication and Information Technology" have been 
ranked in accordance with their contributions. This information is 
equally useful for the librarians and researchers. Table No. 7 gives the 
name of authors with their individual contributions (i.e. number of 
papers). From the authors it was found that 1842 items were written by 
single authors and 972 items were written by more than one i.e. 
multiple authors. This shows the present trend of research in which 
joint efforts are involved to complete a research work. Although this 
study is not sufficient to know the major contributors exactly, yet the 
present ranking list may be of considerable help to know the name of 
significant authors in the area of "Communication and Information 
technology' during 2005-2006. The name of first three most productive 
authors are: Mc Sherry, David, Namee, Rebecca Landes Mc and 
Baroni, Pietro. 
Note: 326 authors contributed 972 items, are those authors who 
contributed more than one paper. \X means total items contributed by 
those authors 2814-972= 1842 no. of authors have contributed 1842 
items by contributing 1 paper each. 
Therefore, total no. of authors, who contributed 1 paper = 325 + 1848 = 
2167 
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DEGREE OF COLLABORATION 
Table 7(a) 
SINGLE VS MULTIPLE AUTHOR 
S.No. 
1 
2 
Author 
Single Author 
Multiple Author 
No. of Papers 
592 
2222 
Percentage 
21.04% 
78.96% 1 
Subramanyam gave a formula for finding out the degree of 
collaboration as: 
C = A"-
^„. + ^.. 
Where C stands for degree of collaboration in any discipline 
Nm stands for number of multiple authored papers and Ms stands 
for number of single authored papers 
We have Nm = 2221 and Ns=592 
So putting the value of Wm and Ns 
C = N„ 
2222 
2222 + 592 
2222 
2184 
= 0.79 
So degree of collaboration is about 0.79 
The analysis of authorship pattern indicates that papers 
contributed by single author is 592 i.e., 21.04% of total items and 2222 
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(78.96%) paper have been contributed by multiple authors. It is found 
that the tendency towards joint authorship work is on the rise. This 
indicates that researchers normally prefer cooperative or group work. 
5.7 Application of Lotita's Law 
To check the validity of bibliometric law, i.e. Lotka's law to our 
study is more important as to know the authorship pattern validity in 
the present research scenario. 
Lotka's Inverse Square Law 
In 1926, Alfred J. Lotka propose his inverse square law 
correlating contributors of scientific papers to their number of 
contributions. He was interested in determining, "the part which men of 
different caliber contribute to the progress of science". For this, he 
checked the decimal index of chemical abstracts 1907-1916 and 
counted the number of names against which appeared 1,2,5 etc. 
entries: 
For the basis of data, Lotka deduced a general equation, for the 
relation between the frequency 'y' of persons making 'x' contributions 
as follows 
X"y = constant And for the special case n=2, the constant is 
0.6079. further be summarizes the result is follows. 
"In the case examined it is found that the number of persons 
making 2 contribution is about one fourth of those making one 
contribution, the number making 'n' contributions is about 1/n^ of 
those making one and the proportion of all contributions is about 60 
percent". 
In the present study it was observed that 2167 authors have 
contributed 2814 items. Out of 2167 contributor only 325 authors as 
contributed more than 1 paper and the rest 1842 have contributed only 
77 
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1 paper each. Lotka's Law was applied to know the number of 
authors contributing 2 papers, 3 papers and 4 papers respectively. 
Author table has been consulted for derivation 
Table 7(b) 
NUMBER OF AUTHORS CONTRIBUTING ARTICLE 
No. of Authors 
1842 
162 
92 
48 
No. of Articles Contributed 
1 
2 
3 
4 
Authors contributing 2 papers- as the know that the number of 
authors consisting only one paper is 1842, therefore number of authors 
consisting only 2 papers may be calculated by the formula 
No. of author publishing n paper = 
No. of So dentists Publishing 1 paper 
1842 No. of author publishing 2 papers = 
2^ 
=> 1842/4 = 460.5 (i.e.162<460.5). 
The number of authors publishing 2 paper should be 460.5. 
However an analysis of the data indicates that only 162 authors have 
contributed 2 papers which is for less than the figures, obtained by 
applying the law. 
Authors contributing 3 papers: on substituting n = 3, in the 
above formula. 
No. of authors publishing 3 papers 
= 1842/3^= 1842/9 + 204.6 
= i.e. (92 <204.6) 
78 
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But the present analysis shows that only 92 authors have 
contributed 3 papers, which is far less than the figure, obtained 
obtaining Lotka's law. 
Authors contributing 4 papers: 
On putting n=4 in the formula 
No. of authors publishing 4 papers = 
1842/42 = 1842/16 
^ 115.1 (i.e. 48 < 115.1) 
The present analysis shows that only 4-8 authors contributed 4 
papers which is again for less than the calculated figure. 
It may be concluded that the trend of research now a days, have 
changed as compare to that, period, when law was formulated. So on 
the basis of the analysis of the present data, it is difficult to satisfy the 
Lotka's law. 
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ConcCusion 
CHAPTER - 6 
CONCLUSION 
Research collaboration among scientists is a common 
phenomenon in scientific community. The result of such studies are 
published under the co-authorship as their joint efforts. In 
collaborative nature of research one have to find out authorship 
pattern with regard to degree of collaboration. 
The topic "Communication and Information Technology", after 
the collection of data from 'LISA', was analyzed using Bibliometric 
technique and results were drawn in the form of table, graphs and pie 
charts. At last Lotka's Law was tested comprehensively. On the basis 
of this study major findings may be concluded as follows-
1. The "Subject wise distribution" of authorship pattern in 
"Communication and Information Technology" shows that 
there is an increasing trend of multiple authors is every 
subject. The most dominant subject in the study is 'Networks' 
with 1043 items (37.1%) including only 151 single authors 
and rest are multiple authors, the degree of collaboration is 
also high which is 0.32. the next dominating subject is 
'Computer Application' with 825 items (29.3%) in which only 
168 single authors and other are co-authors with degree of 
collaboration 0.23. The other dominating subject is 
'Computers' which is having total 231 items (8.2%) in which 
single authored work is 63 authors only, rest is work of co-
authors with degree of collaboration at 0.06. (Table 1). 
2. The year-wise distribution of authors states that largest 
amount of document were produced in the year 2005 with 
1253 items the authorship pattern \n this year was founded to 
be more of multiple authors rather single authors. The 
80 
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percentage of single authors in this year is 20.5%, two 
authors is 54.08%, three authors is 24.82% and more than 
three authors is 20.59%. 
The other productive year is 2006 in which total 869 
references were collected. Here the authorship pattern in 
percentage is again to be more of multiple authors. Single 
author contribution are only 18.64%, two authors it is 33.26%, 
three authors it is 25.78% and more than three authors it is 
22.32%. Thus from the present figure in percentage it is clear 
that during the current years there is more collaborative work 
in 'Communication Information Technology'. (Table-2). 
From table 3 and table 4 the degree of collaboration was 
found out in order to know the degree of collaboration among 
different categories of authors as well as to know the number 
of co-authored publications with percentages. Table no. 3 
shows that degree of collaboration of two authors is more as 
compared to three authors and more than three authors. 
Similarly, if we see the trend in degree of collaboration of 
these authors then for two authors it is 0.40 in 2000 to 0.33 in 
2006. In case of three authors it is from 0.21 in 2003 to 0.25 
in 2006 and for more than three authors it is 0.13 in 2003 to 
0.22 in 2006. 
Also from table 4 the co-author publications produced 
mainly during year 2006 with 81.3% and degree of 
collaboration is also high at 0.81. The next most dominating 
year in co-authored publication is the year 2005 during which 
79.4% of the work was co-authored having degree of 
collaboration 0.79. Thus whole data shows that trend and 
degree of collaboration is changed and it is on the increase 
81 
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as co-authorship publications is more prevalent in the present 
time. 
4. From table 5 the journal wise distribution of authorship 
pattern of 127 journals in the field of 'Communication and 
Information Technology' shows that there is collaborative 
work of authors in almost every journal. The most productive 
among them is "Computer Network" in which single author 
publication is 25, two authors is 127, three authors is 145 and 
more than three authors is 110. This journal constitutes 
14.5% of total references. The other most dominating journal 
is "Computer Communication" in which single author, two 
authors, three and more than three authors are 20, 118, 96 
and 69 respectively which again gives clear idea that the 
collaborative work is more emphasized. 
5. From table 6 the data on National-Foreign collaboration was 
analysed which shows that Internationally collaborated work 
is more rather Indian or Indian - Foreign jointly. The table 
shows that Internationally collaborated work is 87.9% of total 
references and its publication is highest in the year 2005 with 
1105 references (88.2%). In case of Indian - Foreign 
contribution it is only 6.6% of total references. Again for only 
Indian work it is 5.5% of total references. With these we can 
conclude that collaborative research is still more in 
Internationally published articles. But the contribution of 
Indian scholars is very low. 
6. In author wise ranking from table no. 7 it is clear that most 
productive authors in the field of "Communication and 
Information Technology" are:-
(i) McSherry, David 
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(ii) Namee, Rebecca Landes Mc 
(iii) Baroni, Pietro 
Also from the authorwise study we trace out that single author 
work in the entire study is 21.04% and multiple authors is 
78.96% with degree of collaboration 0.79. From this it is clear 
that research collaboration between authors is more 
dominant. 
7. Lastly the most important bibliometric law i.e. Lotka's Law 
was applied to the collected data to testify the validity of law 
in the present study. However, Lotka's law could not be 
verified, as it seems to be outdated for the literature on 
"Communication and Information Technology". 
Finally, it may be concluded that collaborative research is 
a "Scientific research in which Scientists do not only 
communicate research results and information to each other, 
they also co-produced and co-reported research results- in 
short they both communicate and collaborate. At a more 
general level the research collaboration can be looked upon 
as a consequence of science reaching a "Steady State" at 
which the synergetic effects will play an increasingly 
important role for the production of scientific knowledge. 
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